Mutations in the amino-terminal region of proopiomelanocortin (POMC) in patients with early-onset obesity impair POMC sorting to the regulated secretory pathway.
Mutations in the proopiomelanocortin (POMC) gene that impair the synthesis or structure of POMC-derived peptides predispose to human obesity. Our objective was to identify and characterize novel mutations in the POMC gene found in patients with early-onset obesity. The POMC gene was screened in 500 patients with severe early-onset obesity. The biosynthesis, processing, sorting, and secretion of wild-type POMC and two newly identified POMC mutants was studied using metabolic labeling, Western blotting, and immunoassay analysis of lysates and conditioned media of transiently transfected beta-TC3 cells. Two novel heterozygous missense mutations in POMC (C28F and L37F) were identified in unrelated probands with early-onset obesity and their overweight or obese family members. Both mutations lie in a region of the N terminus of POMC that has been suggested to be involved in its sorting to the regulated secretory pathway. Metabolic labeling studies indicate that whereas the mutations do not reduce intracellular levels of POMC, both mutations (C28F>L37F) impair the ability of POMC to be processed to generate bioactive products. Studies of the secretion of POMC products suggest, particularly with C28F, that the impaired propeptide processing of these mutations results, at least in part, from a mistargeting of mutant POMC to the constitutive rather than the regulated secretory pathway. These mutations in patients with early-onset obesity represent a novel molecular mechanism of human POMC deficiency whereby naturally occurring mutations in its N-terminal sequence impair the ability of POMC to enter the trafficking pathway in which serial propeptide processing normally occurs.